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method 
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(U.S. corporation) 
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NUMBER 
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DATE 
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Simboli, Paul B.Iota Pi Law Group 



US 1997-50490 
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Guzo, David 
S human, Jon 
Mohr, Judy M. ; 
22 
1 

10 Drawing Figure (s); 8 Drawing Page(s) 
1125 

INDEXING IS AVAILABLE FOR THIS PATENT. 

A liposome composition for administration of a polynucleotide and a 



method of preparing the composition are described. The liposomes in the 

suspension are composed predominantly of liposomes having a bilayer 

membrane formed of cationic vesicle- forming lipids and neutral vesicle 

forming lipids. The polynucleotide is entrapped in the central core of 



the 



the liposomes and is localized predominantly on the inner surface of 
core . 
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Cellular pharmacology of 7 and 20 mer liposomal P 
-ethoxy antisense oligonucleotides 
targeted to Bcl-2. 

Puente, Yolanda Gutierrez (1); Tari, A. M. ; Guerra, R. 
Tamez; Berestein, G. Lopez 

(1) M D Anderson Cancer Ctr, The Univ of Texas, Houston, 
USA 

Proceedings of the American Association for Cancer 

Annual Meeting, (March, 2000) No. 41, pp. 834. print.. 
Meeting Info.: 91st Annual Meeting of the American 
Association for Cancer Research. San Francisco, 

USA April 01-05, 2000 

ISSN: 0197-016X. 

Conference 

English 

English 
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Preparation and application of liposome-incorporated 
oligodeoxynucleo tides 
Tari, Ana M. 

Department of Bioimmunotherapy, University of Texas 



SOURCE : 



PUBLISHER: 
DOCUMENT TYPE 
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Anderson Cancer Center, Houston, TX, 77030, USA 
Methods Enzymol. (2000), 313 (Antisense Technology, 
Part A) , 372-388 
CODEN: MENZAU; ISSN: 0076-6879 
Academic Press 
Journal 
English 

Carriers for antisense oligonucleotides, labeling of 
oligonucleotides in 32P radioisotope, incorporation of radiolabeled 
oligonucleotides in liposomes, cellular localization of oligonucleotides, 
specific inhibition of Bcl-2 protein expression by liposomal 
Bcl-2 antisense oligonucleotides, specific inhibition of 
Crkl and Grb2 protein expression by liposomal Crkl and liposomal Grb2 
antisense oligonucleotides, selective growth inhibition of 
Philadelphia chromosome-pos . leukemic cells by L-Grb2 AS 
oligonucleotides, 

and in vitro behavior of liposomal P-ethoxy 
oligonucleotides are discussed. (c) 2000 Academic Press. 
REFERENCE COUNT: 12 

(2) Tari, A; Biochem Biophys Res Coramun 1997, V235, 
P383 CAPLUS 

(3) Tari, A; Blood 1994, V84, P601 CAPLUS 

(4) Tari, A; J Liposome Res 1998, V8, P251 CAPLUS 

(5) Tari, A; J Liposomes Res 1997, V7, P19 CAPLUS 

(6) Tari, A; J Mol Med 1996, V74, P623 CAPLUS 
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Sa^fcy, pharmacokinetics, and tissue^listribution Q f 
li^Pomal P-ethoxy an ti sense 

oligonucleotides targeted to Bcl-2 . 
Gutierrez-Puente Y; Tari A M; Stephens C; Rosenblum M; 
Guerra R T; Lopez-Berestein G 

Department of Bioimmunotherapy, The University of Texas 
M.D. Anderson Cancer Center, Houston, Texas 77030, USA. 
JOURNAL OF PHARMACOLOGY AND EXPERIMENTAL THERAPEUTICS, 
(1999 Nov) 291 (2) 865-9. 
Journal code: JP3 . ISSN: 0022-3565. 
United States 
Journal; Article; 
English 

Priority Journals 
200001 
20000104 



(JOURNAL ARTICLE) 



Antisense oligonucleotides (oligos) have the ability to 
selectively block disease-causing genes, thereby inhibiting production of 
disease-associated proteins. However, their effectiveness has been 
limited 

by their low intracellular delivery. We had previously demonstrated that 

liposomes could increase the intracellular uptake of p- 

ethoxy oligos, hydrophobic analogs of phosphodiesters, and that 

liposomal Bcl-2 P-ethoxy antisense 

oligos (L-Bcl-2) could selectively inhibit Bcl-2 

protein production, thereby inducing growth inhibition in Follicular 
Lymphoma cell lines. To understand the in vivo behavior of L-Bcl 
-2, we conducted a series of studies to evaluate the safety, 
pharmacokinetics, and tissue distribution of i.v. injections of L- 
Bcl-2 in normal rodents. Daily administration of 20 mg of L- 
Bcl-2/kg of body weight in 5 consecutive days had no adverse 
effects on renal or hepatic functions, nor on hematological parameters. 
Histopathology also did not reveal any significant changes in the 
morphology of the organs studied. In rats, the area under the curve of L- 
Bcl-2 reflects a two -compartment model of distribution with a 
biphasic plasma clearance. The T(l/2alpha) and T(l/2beta) were 
approximately 8 min and 4.2 h, respectively, and the V(d) was 79 ml, 
indicating a broad body distribution. The highest concentrations of L- 
Bcl-2 were found in spleen > liver > kidneys. These studies showed 
that in the schedules studied no significant toxicity associated with L- 
Bcl-2 was observed over 6 weeks, and that L-Bcl-2 could 
be widely distributed in the body. 
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3 BIOSIS COPYRIGHT 2001 BIOSIS 
1999: 186918 BIOSIS 
PREV199900186918 

Pharmacokinetics, safety, tissue distribution and 
antitumoral activity of liposomal p- 
ethoxy antisense oligonucleotides 
targeted to Bcl-2. 

Gutierrez-Puente, Y. (1); Tari, A. M.; Stephens, C; 
Rosemblum, M. ; Ford, R.; Guerra, R. T.; Lopez-Berestein, 

(1) M.D. Anderson Cancer Cent., Houston, TX USA 
Proceedings of the American Association for Cancer 

Annual Meeting, (March, 1999) Vol. 40, pp. 299. 
Meeting Info. : 90th Annual Meeting of the American 
Association for Cancer Research Philadelphia, 

USA April 10-14, 1999 American Association for Cancer 
Research 

. ISSN: 0197-016X. 

Conference 

English 
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8 BI^S COPYRIGHT 2001 BIOSIS 
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PREV199900108968 
Inhibition of Bcl-2 with liposomal p- 
ethoxy antisense oligonucleotides induces 

apoptosis in the presence of high level of Bcl-XL 
and is critically depending on baseline Bcl-2 
levels in AML. 

Konopleva, M. ; Tari, A.; Estrov, Z.; Harris, D.; 
Lopez-Beresein, G. ; Andreeff, M. 

U Texas MD Anderson Cancer Cent., Houston, TX USA 

Blood, (Nov. 15, 1998) Vol. 92, No. 10 SUPPL. 1 PART 1-2, 

pp. 510A-511A. 

Meeting Info.: 40th Annual Meeting of the American Society 

of Hematology Miami Beach, Florida, USA December 4-8, 1998 

The American Society of Heamatology 

. ISSN: 0006-4971. 

Conference 

English 
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1998:400091 CAPLUS 
129:183821 

Pharmacokinetics, tissue distribution, and safety of 
p-ethoxy oligonucleotides 
incorporated in liposomes 

Tari, Ana M. ; Stephens, Clifton; Rosenblum, Michael; 
Lopez-Berestein, Gabriel 

Department of Bioimmunotherapy, The University of 
Texas M.D. Anderson Cancer Center, Houston, TX, USA 
J. Liposome Res. (1998), 8(2), 251-264 
CODEN: JLREE7; ISSN: 0898-2104 
Marcel Dekker, Inc. 
Journal 
English 

P-ethoxy oligonucleotides (oligos) are lipophilic 
analogs of phosphodiesters . We have used liposomes to increase the 
intracellular uptake of P-ethoxy oligos, and 
demonstrated that liposomal P-ethoxy antisense 
oligos specific for Bcr-Abl, Grb2, Crkl or Bcl-2 mRNA could 
selectively inhibit the prodn. of the corresponding proteins, thereby 
inducing growth inhibition in leukemia and lymphoma cell lines. In 
support of studying the effectiveness of liposomal p- 
ethoxy antisense oligos in animal models, we had 

conducted a series of studies to evaluate the pharmacokinetics, tissue 
distribution and safety of i.v. injection of liposomal P- 
ethoxy oligos in normal mice. The pharmacokinetics and tissue 
distribution of liposomal p-ethoxy oligos are very 

similar to those of other liposomal compds . The plasma clearance rate of 
liposomal p-ethoxy oligos was biphasic; the 

tl/2. alpha, and t 1/2. beta, were approx. 6.7 min and 7 h, resp. The 
highest concns. of liposomal P-ethoxy oligos were 

found in spleen and liver, with a tl/2 of approx. 48 h. When up to 180 

of P-ethoxy oligos per kg of mice f s body wt. were 
used, the administration of liposomal P-ethoxy oligos 

had no adverse effects on renal and hepatic functions, or on the hematol. 
parameters studied. No major organ pathol . changes were obsd. Our 
studies suggested that, at the doses studied, liposomal P- 
ethoxy oligos could be safely used in animal studies. Since 
liposomal p-ethoxy oligos were found to accumulate 

mainly in spleen and liver, which are the major organs of leukemic and 
lymphoma disease manifestation, we are currently investigating the use of 
liposomal p-ethoxy antisense oligos in 
exptl. leukemia and lymphoma animal models. 
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Antitumor activity of liposomal-bcl-2- 
antisense oligonucleotides in follicular lymphoma. 

Tormo, M. (1); Tari, A.; McDonnell, T. J.; Khodadadlan, 

Cabanillas, F.; Garcia-Conde, J.; Lopez-Berestein, G. 
(1) Univ. Texas M. D. Anderson Cancer Center, Houston, TX 
USA 

Proceedings of the American Association for Cancer 

Annual Meeting, (1996) Vol. 37, No. 0, pp. 173. 
Meeting Info.: 87th Annual Meeting of the American 
Association for Cancer Research Washington, D.C., USA 

20-24, 1996 
ISSN: 0197-016X. 
Conference 
English 
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AB A liposome composition for administration of a polynucleotide and a 

method of preparing the composition are described. The liposomes in the 
suspension are composed predominantly of liposomes having a bilayer 
membrane formed of cationic vesicle-forming lipids and neutral vesicle 
forming lipids. The polynucleotide is entrapped in the central core of 
the liposomes and is localized predominantly on the inner surface of 

the 

core . 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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2000:47060 CAPLUS 
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Oligonucleotide phosphate esters for antisense 
-based therapy 

Dale, Roderic M. K. ; Arrow, Amy; Srivastava, Suresh 
C. ; Raza, Syed K. 

ChemGenes Corp., USA; 1 Oligos Etc., Inc. 
U.S., 31 pp., Cont . -in-part of U. S. Ser. No. 

abandoned. 

CODEN: USXXAM 

Patent 

English 
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PATENT NO. 



US 6015886 
US 5525719 
PRIORITY APPLN. INFO . 



D DATE 



APPLICATION 
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MAR PAT 132:102859 
Synthetic oligonucleotides that are useful for antisense-based 
therapeutic applications are provided. The synthetic oligonucleotides of 
the invention have modifications in the sugar phosphate backbone for 
improved antisense properties. The inventors have discovered 
that oligonucleotides contg. P-ethoxy backbones, as 
well as chimeric or gapmer oligonucleotides using p- 
ethoxy oligodeoxynucleotides, p-ethoxy- 2 1 -O-Me 

oligonucleotides and chimeras contg. these crit. backbones, by way of 
illustration, fulfill the criteria for an ideal therapeutic agents. The 
oligodeoxynucleotides and 2 1 -O-methyloligonucleotides of the invention 
contain p-ethoxy backbone and show nuclease 

resistance, as well as Tm values that are superior to that of 
phosphorothioates . The p-ethoxy oligodeoxynucleotides 
and the 2 ' -O-methyl -p-ethoxy oligonucleotides further 

show ability to activate bacterial RNaseH as well as significant specific 
gene inhibition in antisense assays. 
REFERENCE COUNT: 32 

Alexandrova; Coll Czech Chem Comm 1977, 
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-ethoxy oligonucleotides. 
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(1) Houston, TX USA 

ASSIGNEE: Board of Regents, University of Texas System, 
Austin, TX, USA 
US 6042846 March 28, 2000 

Official Gazette of the United States Patent and Trademark 
Office Patents, (Mar. 28, 2000) Vol. 1232, No. 4, pp. No 
pagination, e-f ile . 
ISSN: 0098-1133. 
Patent 
English 

An improved delivery system for antisense oligonucleotides 
involves a liposomal composition, comprising a liposome which consists 
essentially of neutral phospholipids and an antisense 

oligonucleotide that is entrapped in the liposome and is selected from 

group consisting of phosphodiester oligonucleotides, phosphorothioate 
oligonucleotides, arid p-ethoxy oligonucleotides. 
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US 1998-223586 19981230 
US 1999-364626 19990729 
The invention provides end-blocked acid resistant antisense 
oligonucleotides targeted at inhibiting expression of genes coding for 
Phosphodiesterase 4 (PDE4) . The oligonucleotides of this invention 
exhibit substantial stability at low pH, substantial resistance to 
nuclease degrdn., low toxicity and binding specificity both in vivo and 



vitro. The invention further relates to the therapeutic uses of 
oligonucleotides of this invention in treatment of PDE4-mediated 
diseases . 
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cidified nucleic acids that 



effective antibiotics against both drug-resistant and susceptible 
bacteria 

in vivo and in v^Jd. These modified nucleic acid^Bire effective as 
bactericidal and or/bacteristatic agents without regard to the specific 
sequence or length of the nucleic acid mol . The nucleic acids of this 
invention may have nuclease resistant backbones, acid resistant 
backbones, 

and, in their preferred embodiment, have both acid resistant and nuclease 
resistant backbones. The invention also relates to the therapeutic uses 
of protonated/acidified nucleic acids as antibacterial agents in 
prevention and treatment of diseases assocd. with bacterial infection. 
The invention further relates to the uses of protonated/acidified nucleic 
acids in disinfectants and cosmetic products. 
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A liposome composition for administration of a polynucleotide and a 
method of preparing the composition are described. The liposomes in the 
suspension are composed predominantly of liposomes having a bilayer 
membrane formed of cationic vesicle-forming lipids and neutral vesicle 
forming lipids. The polynucleotide is entrapped in the central core of 
the liposomes and is localized predominantly on the inner surface of 

core . 
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AB The present invention provides arrays having associated modified 

oligonucleotides, e.g., 2 ' -O-R oligonucleotides, methods of making such 
arrays, assays for using such arrays, and kits containing such arrays. 
In one embodiment, the arrays of the invention exhibit an increased 
binding affinity with complementary nucleic acids, and in particular 
with complementary RNA. In another embodiment, the associated nucleic 
acids of the array of the invention exhibit substantial acid 

resistance, 

allowing the arrays to be treated with low pH solutions. In another 
embodiment, the modified associated nucleic acids of the array of the 
invention exhibit substantial resistance to nuclease degradation. 
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AB Reagents for use in preparing a therapeutic liposome composition 

sensitized to a target cell are described. The reagents include a 
liposomal composition composed of pre-formed liposomes having an 
entrapped therapeutic agent and a plurality of targeting conjugates 
composed of a lipid, a hydrophilic polymer and a targeting ligand. The 
therapeutic, target-cell sensitized liposome composition is formed by 
incubating the liposomal composition with a selected conjugate. 
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The present invention relates to methods and compositions for the 
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elucidation of mammalian gene function. Specifically, the present 
invention relates to methods and compositions for improved mammalian 
complementation screening, functional inactivation of specific 
essential 

or non-essential mammalian genes, and identification of mammalian genes 
which are modulated in response to specific stimuli. 

In particular, the compositions of the present invention include, but 
are not limited to, replication-deficient retroviral vectors, libraries 
comprising such vectors, retroviral particles produced by such vectors 
in conjunction with retroviral packaging cell lines, integrated 
provirus 

sequences derived from the retroviral particles of the invention and 
circularized provirus sequences which have been excised from the 
integrated provirus sequences of the invention. The compositions of the 
present invention further include novel retroviral packaging cell 

lines . 
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Carriers for antisense oligonucleotides, labeling of 
oligonucleotides in 32P radioisotope, incorporation of radiolabeled 
oligonucleotides in liposomes, cellular localization of oligonucleotides, 
specific inhibition of Bcl-2 protein expression by liposomal Bcl-2 
antisense oligonucleotides, specific inhibition of Crkl and Grb2 
protein expression by liposomal Crkl and liposomal Grb2 antisense 
oligonucleotides, selective growth inhibition of Philadelphia 
chromosome-pos. leukemic cells by L-Grb2 AS oligonucleotides, and 

vitro 

behavior of liposomal P-ethoxy oligonucleotides are 
discussed. (c) 2000 Academic Press. 
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AB This invention relates to antisense oligonucleotides that 

target mRNAs in cells as substrates for the cellular enzyme RNase H and 
thereby cause specific degradation of the targeted mRNA. The 
oligonucleotides have three components: a RNase H activating region, a 



complementarity region and 3- and 5 - ends. The invention optimizes each 
of the component to resist intracellular nucleus, to increase 
hybridization ^target mRNA, to specifically JBtivate target mRNA in 
Urease cytotoxicity. 
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AB An improved delivery system for antisense oligonucleotides 

involves a liposomal composition, comprising a liposome which consists 
essentially of neutral phospholipids and an antisense 

oligonucleotide that is entrapped in the liposome and is selected from 
the group consisting of phosphodiester oligonucleotides, 
phosphorothioate oligonucleotides, and p-ethoxy 
oligonucleotides . 
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AB Antisense oligonucleotides (oligos) have the ability to 

selectively block disease-causing genes, thereby inhibiting production of 
disease-associated proteins. However, their effectiveness has been 

limited 

by their low intracellular delivery. We had previously demonstrated that 
liposomes could increase the intracellular uptake of P- 
ethoxy oligos, hydrophobic analogs of phosphodiesters, and that 
liposomal Bcl-2 P-ethoxy antisense oligos 



(L-Bcl-2) could selectively inhibit Bcl-2 protein production therebv 

uTe^stLr^T^^ in Follicular ^Phomaiell lines'. To 
understand the Aivo behavior of L-Bcl-2, we ccActed a qpH »c 

ST? i:rt lWe ? e safety ' 

20 L of £-Bc {'T/Vlf ; B h 1_2 in h n ° rmal ^ents. Daily administration of 
IfZl* Bcl-2/kg of body weight in 5 consecutive days had no adverse 

HfsS^h n / enal ,° r hepatlC functi °ns, nor on hematological pa 
J ^ h alSO dld not "veal any significant changes in the 

morphology of the organs studied. In rats, the area under the curve of 
L Bel 2 reflects a two -compartment model of distribution with a biohasir 
rr 2 ? a r e ; The 1 T(1/2alpha) andT(l/2beta> were appr^La\e^f ^mL 

distributor ?he hH y \ and V(d) WaS 79 **< indicating a broad boSy 

distribution. The highest concentrations of L-Bcl-2 were found in spleen 

liver > kidneys. These studies showed that in the schedules studied no 

SfJ^ With L " BC1 - 2 w « observed ^r fSe^, 

and that L-Bcl-2 could be widely distributed in the body. 
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AB This invention relates to antisense oligonucleotides that 

target mRNAs in cells as substrates for the cellular enzyme RNase H and 
thereby cause specific degradation of the targeted mRNA. The 
oligonucleotides have three components: a RNase H activating region, a 
complementarity region and 3' and 5 1 ends. The invention optimizes each 
of the components to resist intracellular nucleases, to increase 
hybridization to target mRNA, to specifically inactivate target mRNA in 
cells, and to decrease cytotoxicity. 
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P-ethoxy oligonucleotides (oligos) are lipophilic 
analogs of phosphodiesters . We have used liposomes to increase the 
intracellular uptake of P-ethoxy oligos, and 
demonstrated that liposomal P-ethoxy antisense 

oligos specific for Bcr-Abl, Grb2, Crkl or Bcl-2 mRNA could selectively 
inhibit the prodn. of the corresponding proteins, thereby inducing growth 
inhibition in leukemia and lymphoma cell lines. In support of studying 
the effectiveness of liposomal P-ethoxy 

antisense oligos in animal models, we had conducted a series of 

studies to evaluate the pharmacokinetics, tissue distribution and safety 

of i.v. injection of liposomal p-ethoxy oligos in 

normal mice. The pharmacokinetics and tissue distribution of liposomal 
P-ethoxy oligos are very similar to those of other 
liposomal compds . The plasma clearance rate of liposomal P- 
ethoxy oligos was biphasic; the tl/2. alpha, and tl/2.beta. were 
approx. 6.7 min and 7 h, resp . The highest concns. of liposomal P 
-ethoxy oligos were found in spleen and liver, with a tl/2 of 
approx. 48 h. When up to 180 mg of P-ethoxy oligos 



per kg of mice's body wt. were used, the administration of liposomal 
P-ethoxy oligos hAno adverse effects on renal and^ 

hepatic functions^ir on the hematol. parameters s^Jied. No major organ 
pathol. changes were obsd. Our studies suggested that, at the doses 
studied, liposomal P-ethoxy oligos could be safely 
used in animal studies. Since liposomal P-ethoxy 

oligos were found to accumulate mainly in spleen and liver, which are the 
major organs of leukemic and lymphoma disease manifestation, we are 
currently investigating the use of liposomal P-ethoxy 
antisense oligos in exptl. leukemia and lymphoma animal models. 
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US 1995-520385 19950829 
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An improved delivery system for antisense oligonucleotides 
involves a liposomal compn. comprising a liposome which consists 
essentially of neutral phospholipids and an antisense 

oligonucleotide that is entrapped in the liposome and is selected from 
phosphodiester oligonucleotides, phosphorothioate oligonucleotides, and 
uncharged P-ethoxy oligonucleotides. Liposomal 

encapsulation provides improved cellular uptake and intracellular 
delivery 

of the antisense oligonucleotides for inhibition of expression 
of endogenous genes, e.g. in anti-cancer therapy. Thus, P- 
ethoxy oligonucleotide GAAGGGCTTCTGCGTC , specific for the 
breakpoint junction on human chromosome 22 in a chromosome 9-22 
reciprocal 

translocation in ALL-1 acute lymphocytic leukemia cells, was mixed with 
dioleoylphosphatidylcholine (DOPC) in distd. H20, , then with excess 
tert-BuOH to a final tert-BuOH concn. of .gtoreq.95 vol.%, vortexed, 
lyophilized, rehydrated in HEPES-buf f ered saline, and sonicated; at a 
DOPC/p-ethoxy oligonucleotide ratio of 10:1, the 
incorporation efficiency was 83%. Free P-ethoxy 

oligonucleotides were sepd. from those incorporated into liposomes by 



dialysis. ALL-1 cells incubated with these liposomes showed growth 
inhibition in vit^^ owing to inhibition of prodn.^f the Bcr/Abl fusion 
protein, whose gel^spans the breakpoint; this pro^Jn shows enhanced 
tyrosine kinase activity assocd. with pathogenesis of the leukemia. 
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We have studied the intracellular delivery of P-ethoxy 
oligos by liposomes and their efficacies as antisense mols. We 
found that liposomes could increase the intracellular delivery of 
P-ethoxy oligos, and that liposomal P- 

ethoxy antisense oligos could inhibit the proliferation 

of chronic myelogenous leukemia cells by reducing the prodn. of the 

Bcr-Abl fusion protein. 
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